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To all whom té may concern: 

Be it known that I, THomas A. Epison, of 
Menlo Park, in the county of Middlesex and 
State of New Jersey, have invented anew and 
useful Improvement in Systems of Electric 
Lighting; and I do hereby declare that the fol- 
lowing is a full and exact description of the 
same, reference being had to the accompany- 
ing drawings, and to the letters of reference 
marked thereon. 

The object I have in view is to produce a 
simple and efficient method or arrangement 
by which incandescing electric lamps may be 
worked in the same system and be supplied 
from the same source of electrical energy as 
arc lamps arranged in series in a circuit hav- 
inga current of high tension. This I accom- 
plish by taking advantage of the drop in elec- 
tro-motive force in the circuit caused by the 
are lamps, the circuit or circuits for the in- 
candescing electric lamps being connected 
with the are-light circuit at points of such 
difference in potential that the incandescing 
lamps will receive their proper volts and have 
the standard candle-power. 

Three arrangements for carrying the inven- 
tion into effect are shown diagrammatically in 
the accompanying drawings. 

G represents the source of electrical energy, 
which may be one or more dynamo or mag- 
neto electric machines. 

A represents arc lamps arranged in series 
in a circuit, 12, from the generator, such cir- 
cuit being a complete metallic cireuit or em- 
ploying a ground return. | Circuits 3 4 for in- 
candescing electric lamps I may be run across 
the arc-light circuit from points between the 
are lamps to the return wire or ground, as 
shown in Fig. 1. These circuits 8 4 are pro- 
vided with different numbers of incandescing 
lamps, the number depending upon the dif- 
ference in potential between the points at 
which the cross-circuits are connected with 
the arc-light circuit. For purpose of illus- 
tration the generator may be considered as 


having an electro-motive force of two hun-: 


dred and fifty volts, each are lamp, Fig. 1; 
causing a drop of fifty volts. 
Theincandescing electriclamps may be con- 


sidered as fifty-volt lamps. Between the ends | 


of the first cross-circuit from the generator | 
there will be a difference in potential of about 
two hundredand fifty volts. This circuitis con- 
nected across the terminals of five arc lamps, 
each causing a drop of fifty volts; hence-five 
incandescing lamps are placed in this circuit. 
Since these lamps in the first cross-cireuit 
from the machine form a shunt to all the are 
lamps in series in the circuit, they might be 
considered as being simply in an independent 
circuit from the machine, and hence are not 
within the scope of this invention, which re- 
lates to placing the incandescent lamps in 
shunts around one or morearc lamps less than 
the total number of arc lamps in circuit. Be- 
tween the ends of the second cross- circuit 
there will bea difference in potential of about 
two hundred volts; hence the second eross- 
circuit has four incandescing electric lamps. 
There will be a drop of fifty volts at each arc 
lamp, and hence each succeeding cross-cireuit 
will have one less incandescing lamp, since it 
is connected across the terminals of one less 
are lamp. The last cross-circuit contains but 
one incandescing lamp. Instead of connect- 
ing the incandescing electric-lamp circuits 
across the terminals of different numbers of 
are lamps, as shown in Fig. 1, such circuits 
may be connected across terminals of single 
lampsora definite and equal number of lamps. 
In Fig. 2 each incandescing electric-lamp 
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cireuit 5 6 is connected with the arc-light cir- — 


cuit across the terminals of one lamp. The 
conductors 5 6 of each circuit may have a 
number of incandescing electric lamps con- 
nected in multiple are therewith. 

In Fig. 3 an incandescing electric-lamp cir- 
cuit, 7 8, is connected with the are-light cir- 
cuit across the terminals of three are lamps. 
The incandescing electric lamps are of higher 
resistance than fifty volts and are connected 
in multiple are, although they may-be arranged. 
in multiple series. ; 

Itis evident that incandescing lamps of dif- 
ferent resistances could be worked from the 
arce-light circuit by connecting the ends of the 
ineandescing lamp-circuits across the termi- 
nals of the requisite number of arc lamps to 
produce the desired electro-motive force. 

It will be understood that as more arc or in- 
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eandescing lamps are placed in circuit the 
electro-motive force should be increased. 

It will be observed that by arranging the 
incandescent lamps in shunts around the are 
lamps a saving in copper conductors is se- 
cured, since it is not necessary to run out a 
separate circuit from the machine for the in- 
candescent lamps, and in addition a greater 
degree of independent control of the incan- 
descent lamps issecured, since in running out 
a separate circuit from the machine the in- 
candescent lamps would have to be put in 
series in sufficient numbers to accommodate 
the high electro-motive force, while by shunt- 
ing arcund the are lamps for the incandescent 
circuits lower electro-motive forces are ob- 
tainable. 

What I claim is— 

1. A system of electric lighting wherein are 
combined arc lamps arranged in series and in- 
candescing electric lamps connected with the 
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are-lamp cireuit and shunting one or more of 
the are lamps, the shunt cireuit or circuits be- 
ing taken around less than the total number of 
arc lamps in circuit, substantially as set forth. 

2. In a system of electric lighting, the com- 
bination of a circuit containing are lamps ar- 
ranged in series with a number of cross or 
multiple-are circuits taken from different 
points between the arc lamps and incandes- 
cent electric lamps located in said independ- 
ent cross-circuits and adjusted by number and 
capacity for the different electro-motive forces 
existing at said several cross-circuits, substan- 
tially as set forth. 

This specification signed and witnessed this 
12th day of June, 1882. 


THOS. A. EDISON. 
Witnesses: 


RIcHD. N. DYER, 
EDWARD H. PYATT. 
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